In the literature, only a few cases of deaths related to the use of atypical firearms are present and even more rare are cases of suicide due to multiple lesions.
I n evaluating the methods used in producing cuts and stab wounds, along with their distinguishing features, forensic pathologists should pay particular attention in cases of death occurring through the use of unusual weapons.
In the literature, only a few cases of murder, suicide, or accidental death involving atypical firearms such as darts 1Y3 or harpoons 4Y10 are described.
In particular, only a small number of reports concerning the use of crossbows and spearguns are present and even more rare are cases of suicide due to multiple lesions. 11, 12 These events are extremely uncommon as the victim typically has to reload the weapon several times before firing the lethal shot.
In the present case, the authors report a rare occurrence of suicide due to 4 speargun shots, with multiple wounds to the head and chest.
CASE REPORT
A 75-year-old man fought with a colleague at work, then locked himself inside his office. The police arrived on the scene and ordered him to open the door but, moments later, they heard muffled, confused noises and then silence.
When firemen knocked down the door they found a 45-cm speargun in his right hand with the weapon's 40-cm harpoon lodged in his right temporal region, next to the pericranium; there were also multiple wounds to the chest. The emergency service performed several resuscitation attempts without any result.
Afterward, during scene investigation, the man's body was found lying on his back near a pool of blood ( Fig. 1, A and B) .
Detectives, owing to the features of the lesions, hypothesized that the man had repeatedly loaded and fired the weapon.
An autopsy was performed 48 hours after the exitus to evaluate the cause of death. Gross examination revealed a break of the scalp on the right temporal region 2 cm upper-front the auricle; beneath this first lesion, there was a linear and horizontal puncture wound of the skull, 1.5 cm long with extended edges ( Fig. 2A ).
On the left side of the chest, there were 3 circular puncture wounds (diameter, 0.7 cm each) rounded by an ecchymotic ring (Fig. 2 , B and C), respectively, located in the following: -0.5 cm from the marginosternal line, in the second infracostal space (A); -1 cm from marginosternal line, in the third infracostal space (B) -close to the preceding one, 1 cm laterally (C).
Examination of the skull showed 1 puncture wound of the scalp with hemorrhagic infiltration of pericranium on the right temporal region (Fig. 2D ).
Subdural and subarachnoid hematoma, edema and serumhematic intraventricular liquid were also present ipsilaterally.
At the second infracostal space, beneath wound A, the harpoon had chipped the upper edge of the third left rib.
On the left side of the chest, next to the external lesions, soft tissues showed hemorrhagic infiltration (Fig. 3A) ; once the sternum was removed, left hemothorax (1500 mL) was discovered.
Deep below the second wound (B), the harpoon had perforated the left lung at the intralobar fissure, generating a small 0.5-cm hole surrounded by hemorrhage ( Fig. 3B) .
After perforating the skin, by the third wound (C), the harpoon passed through the upper edge of the lower lobe of the left lung.
Lesion A continued through pericardium, left auricle ( Fig. 3C) , puncturing the anterior wall of the left coronary artery, causing a massive hemopericardium (Fig. 3D) .
The death was attributed to acute cardiac failure due to hemopericardium after the injury of the left coronary artery; in addition, other significant remarks were left hemothorax, subdural, and subarachnoid hematoma.
Perforating injuries to the chest and the head were made by sharp-end items, compatible with the harpoon found on the crime scene.
DISCUSSION
With this report, the authors would like to share knowledge with the forensic community about speargun-related lesions.
It is necessary to describe the weapon used before proceeding to an analysis of the injury pattern.
The speargun is an atypical firearm which uses an aircompressed or propelled elastic mechanism. Unlike normal firearms, it causes cutting and stabbing wounds which are more similar to cold steels.
The Mares Speargun (Fig. 1D) found on the scene had a pneumatic mechanism; it was 50 cm long including the harpoon (Fig. 1C) , the latter having around 1 cm maximum diameter.
There were multiple wounds, 3 of which were at the left chest and 1 at the head.
After hitting the third left rib (A), the harpoon was deflected through pericardium, left auricle and it ended in a lesion of the anterior wall of the left coronary artery, leading to hemopericardium.
Two more shots perforated the pulmonary parenchyma (BYC). The fourth shot to the right temporal region perforated the skull, coming close to the brain and tearing vascular structures, causing mild leptomeningeal hematoma.
Feature of injuries to the chest suggested that lesion A caused hemopericardium and cardiac tamponade.
Therefore, it seemed that injury to the head was a last attempt of suicide, elapsed during the progression of cardiac tamponade; in fact, there was insufficient subarachnoid bleeding and no brain lesions to lead to immediate death.
In other cases presented in the literature, 8, 9 it has been shown how it is possible to survive for some time after being shot by a similar weapon.
A speargun shot has less kinetic energy than a normal firearm bullet, so it is possible that more shots are required to achieve death, especially if vital centers are not involved.
Moreover, due to poor handling of the speargun, it is difficult for those who attempt suicide to succeed at the first attempt. In this case, considering that speargun needs of a manual reload for every shot, man survived enough to get 4 shots.
On the basis of crime scene and autopsy findings, Public Prosecutor's reconstruction consisted in a 3-times shot to the chest and a last fourth 1 to the head, while cardiac tamponade was going on.
CONCLUSIONS
Despite spearguns are classified between firearms, even if unusual ones, it is important to know that injuries can be very similar to those produced by cold steels.
Characteristics of the weapon (ballistics and mechanisms), associated with the shape of harpoons, influence the potential related damage.
To study unusual firearms and their lesions, an accurate description is fundamental to define specific parameters, and distinguish them from common firearms injuries. 13 Moreover, as well as other similar cases described in the literature, 14 behind small and mild wounds can be hidden more serious and acute damage, so that detectives may suspect which kind of weapon have been used, especially if it is not found during the scene investigation.
A thorough examination can be useful for a fast identification of the weapon involved and its potential damage even for surgeons in case of emergency that requires immediate operation.
